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0 Radiation image storage panel. 

(S) An imoroved radiation image storage panel comprising a support and a stimulable phosphor layer is 
fscrosed^:^^ laye?comprises an agglomerate of a stimulable phosphor. A stram-reduong 

layer is provided between the phosphor layer and the support 



CM 



to 



CM 

cn 



LU 



Xerox Copy Centra 



EP 0 327 134 A2 



RADIATION IMAGE STORAGE PANEL 

BACKGROUND OF THE INVENTION 



5 Field of the Invention 

^- -^^-lo ctni-anp Dane! emDlovable in a radiation image 
The present invention relates to a radiation image storage panei empoy 
recording and reproducing method utilizing a stimulable phosphor. 
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Description of Prior Art 

utilizing a stimulable phosphor as descnbed f . '"^J" ^jj^^^^ a stimulable phosphor (i.e.. 

and practically used. In the method a f " '^^^e Jtorage p^^^^^ ^ ^^^^^ 

stimulable phosphor sheet) .s employed, and '^"'Z;^!; object or having radiated from 

phosphor of the panel to absorb racfjafon ^"f Sy^^^ ^^^^^^^ wave such as visible light 

an object: sequentially exciting the ^"^"'^J^ P'^^^J^^' ^""1.^^ radiation energy stored in the 

or infrared rays (hereinafter referred ° ^ ;^^^"'"'f the emitted light to obtain 

phosphor as light emission (stimulated emission). P^°^f "^^^ ^^ble image from the electric 

electric signals; and reproducing the ^a^'^«°" '-^^JJ 
Signals. The radiation image storage panel IS generally used r^atedly a^^^^ 9 ^ 

,n the radiation image recording and ^^P^°^"^>"9 '"J oW^^^^^^^ ^ 
sufficient amount of information by applying a ^^^^^ 

compared with the conventional radiography using a c°m^"^Jon ^ conservSon of 

intensifying screen. Further, the method ^^^^^JZag^ P^oel c^n repeaxe<i\y use6 

•rm^^wrre'xssr^^^^^^^^^ p— - 

^rSer. the radla«on Image recording and -PJ^f^^J 

MrSteCd-r a^fS^irrrVl^fo^rnt^^^^^^ radla^on . an ob^ at a 
small dose as described above. ^ aho««.Hescribed' method has a basic structure 

The radiation image storage panel employed in ^^^f^^^^^f J^'TsZort If the phosphor layer is 
35 comprising a support and a phosphor ^-V^ SL^^^f a po^/mer maLal'is generally 
^^Srr^^err^ceT^^^^^ phospho? layer . .eep the phosphor 

'-%rphrrirssi^^^^^^^^ 

^ stimulable phosphor emits light (gives stimulated ^'"'^""Lvirb^nlloil to a SSL such as X- 
(stimulating rays) such as visible light or infrared ^^^^^f^'J^^l^^^'^^^ '° object is absorbed by 
rays. Accordingly, the radiation having passed '[^'^f^^,^^'^'^^ a radiation image of the 
the phosphor layer of the panel fradratlo^l^tg^^r^^ The radiation energy-stored 
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varies depending upon not-only the emission luminance of the phosphonrt also the content C'-e. amourt) of 
mTphosphoM^ layer. The large content of the phosphor also results .n .ncr ^se of abso^^n 

» Son such i X-ravs so that the panel shows an increased high sensitivity and provides an .mage 
2 fJnirauanw^sSw ^^^^^ otner hand, assuming that the content of the phosphor .n 

tTosphorTyeTir S^^^ level, a panel utilizing such a phosphor layer provides an .mage of 

J^Qh SislTthe phosphor layer is densely packed with the phosphor, because such phosphor layer 
cST i ^Sr^inner to redu^^ spread of stimulating rays caused by scattering in the phosphor layer^ 

Se phosror layer is generally prepared by coating a phosphor dispersion compnsmg stmulable 
nhn^nhor o^rtcles and a binder in an appropriate solvent over a sup port or a sheet using a known coating 
^ersucras a^^So^^^^^^^^^ rol.'coaL and drying the coated layer. Thus prepared Phosphor 'a^^^^ 
cor^ristng a binder and a stimulable phosphor dispersed therein has a certain upper l.m.t w th ^espert to 
amount of a phosphor incorporatab.e therein or the density of the phosphor, so tttat the P-^'h^^-S^^^^ 
p3phor layer cLot shora sensitivity beyond a certain limit or cannot prov.de an .mage of sufficently 

''V:^^.ToToTti:rX layer comprising an agglomerate of a s«mu.able phosphor other than 
the above phosphor layer composed of phosphor particles dispersed .n a binder. 

Cr^ Save been Lwn methods for forming a phosphor layer which conta.ns no 
nniv r Vfimulable ohosphor For instance. U.S. Patent No. 3.859.527 teaches a temporary storage medium 
Sg a hot pSfseChosp^^^^^^^ Japanese Patent Provisional Publication No. 61(1986)-73100 descnbes a 

'"''t^X^^'^en!^ L^'SeadTa'plied for patent with respect to a radiation image storage panel 
com^^sinTa supS:,Ti" a phospho? layer which comprises a sintered stimulable phosphor and a process 
for the nreoaration of said panel (U.S. Patent Application No. 072.698). 

^e 7^e^UnZntor has also applied for patent with respect to a radiation image storage pane havmg 
a ph^phTlayl; oTa sintered stim'Jlable phosphor or a deposited t'^'^fn^fS'^nTSic^^^^^^ 
nied with a polymer material and a process for the preparation of said panel (U.S. Patent Applicabon No. 

'^*'?I.e phosphor layer composed of an agglomerate of a stimulable phosphor or a deposited stimulable 
phosphor fo^ned utii^^ring a sintering method, a deposition method, etc. and the PjosphoM^^^^^ 

30 Snprinated with a polymer material can be fomied by first prepanng a phosphor '^V^^ °^ 

s^mS phosphor or the deposited stimulable phosphor not containing a polymer matenal. and then 

incorporating a polymer material into the phosphor layer. ... ^ u. ha 

in those phosphor layers, the phosphor particles are not dispersed .n a bmder but agglomerated to be 
in close con4t w^th e4ch other in the absence of a binder. A polymer material rf rt '"^^/^^mLlaSe 

35 rggromerated phosphor layer is present only within voids of the fom^ed agglomerate of the stmu aWe 
pSspho?U. between boundary portions of the phosphor particles and/or w,th,n pore portions of the 

'Snbefore. the radiation image storage panel is desired to be well resistant to physk^ 
shoct ^d environmental variations (variations of temperature, humidity, etc.). to have h.gh sens.tiv.^ and 
^ to provide an image of high quality. Particularly, a panel "^^nS « 

MQlomerate of a stimulable phosphor is deformed or placed under strain caused by difference of ttierma^ 
SSS^ be^Jeen the phos£,or layer and the support and ti,e deformation or^n 9-^ a ss to 
thT phosphor layer and the support. As a result, the phosphor layer .s apt to f 

distorted Further, when a physical shock is applied to the support °! P^"^ *!^^Xer 
45 dropping the panel, the shock is transferred to the phosphor layer to cause cracks of the ^^^^^^^ 

•me abo^Llescribed unfavorable featore can be improved to a certain extent by impregnating a 
polymer material into the phosphor layer, but the improvement is still not satisfactory. 
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SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a radiation image storage panel which js highly 
improved in resistance to environmental variations such as a temperature vanation and a Physical shock^ 

It is a more specific object of ttie invention is to provide a radiation image storage panel having a 
phosphor layer composed of an agglomerate of a stimulable phosphor which is almost free from a crad< of 
meThi^hor layer distortion of the support even when the panel is subjected to temperature variation 
or physical shock. 
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There Is provided by the present invention a radiation ..age ^-^^^^^^^^^ 
phosphor layer which comprises an agglomerate ot a stimulable phosphor, wherem 

is provided between the phosphor layer and the support h^ctionina to absorb a shear or a strain 

■^The terr.3 "strain-reducing layer- ^^^^^^^^^^^^^^^^ of thermal expansion 

produced between the support and the phosphor layer distortion of the support observed when the 

Of distortion of the support. th« thermal exoansions of the phosphor 

,s Shoe. a»^^ » « '^rr ^yer p,ov,de. 
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DETAILED DESCRIPTION OF THE INVENTION 
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« Is dMired to give airoulatea emission In the wavelength region of 300 - 500 nm wtien exCMO 
'^SSirJreZSrpS^°'e:S;;r:« ^ l^ag, s-o^ge p.™, 0, tbo p,e«n. 

invention include: 

SrS:Ce.Sm. SrS:Eu.Sm. ■m02:Er. and LaaOzSiEu.Sm; ^««Hi««n nf nn s y s 10 and 

« ZnSCu Pb BaO-xAtzOsiEu. in which x is a number satisfying the condition of 0.8 S x S 10. and 
S-0.);sS i in Thl^ K/P- is at least one divalent metal selected ^^'^.^'l^ J^P/^"^^^^^^ 'J^. Ca, 
Sr Zn. Cd and Ba. A is at least one element selected from the group consisting of Ce. Tb. Eu. Tm. Pb. Tl. 
5i and Mn. and x is a number satisfying the condWon of 0.5 S x S 2.S: 
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(Ba, MgxCav)FX:aEu^\ in which X is at least.one element selected from the group consisting of. Cl and 
S ra;Id fa5 numbers satisfying the conditions of 0 < x*y 0.6 and xy . 0. and a is a number sat-sfymg 

the condition of lO"* S a S 5x10* . . , ^ v <-h anH i .. y i<: 

LnOXixA. in which 1^ is at least one element selected from the group consisting of U. Y. Gd and lu^^ 
a" least ^ne element selected from the group consisting of Ct and Br. A is at leas^ one element selected 
from the group consisting of Ce and Tb. and x is a number satisfying the condition of 0 < x < 0.1; 
(Ba, ,.M"^FX:yA. in which M" is at least one-divalent metal selected from the group ^^"^'^"S °* '^f - ^ 
Sr Zn and Cd. X is at least one element selected from the group consisting of Cl^r and I. A is at leas^ 
one Jlement selected from the group consisting of Eu. Tb. Ce. Tm. Dy. Pr. Ho Nd. Yb and Er. and x and y 
are numbers satisfying the conditions of 0 5 x S 0.6 and 0 S y S 0.2. respectively; , „ ^ - 
M"F^.xA:yLn. in which is at least one element selected from the group ^"f^TaO • 2' SrO BaO 
and Cd: A is at least one compound selected from the group cons.stmg of BeO. f ^^^ 

ZnO ALoa Y^Oa. LazOa. InjO,. SiOa. TiOz. ZrOa. GeOj. SnOz. NbaOs. TazOs and ThOa; Ln'S at least 
Se elementse^ecUd from the group consisting of Eu. Tb. Ce. Tm. Dy. Pr. Ho. Nd. Yb. Er. Sm and Gd; X is 
anealt one element selected from the group consisting of Cl. Br and I; and x and y are numbers satisfying 
the conditions of 5x1 0"* S x S 0.5 and 0 < y S 0.2. respectively; . « 

Ba, M"JF2.aBaX.:yEu.2A. in which M« is at least one element selected from the group consisting of Be. 
Z Sr Zn S,d Cd; X is at least one element selected from the group consisting of Cl. Br and I; A^ 
at least' one element selected from the group consisting of 2r and So; and a. x. y ^d z^e numbers 
satisfying the conditions of 0-5 ^ a i 1.25. 0 s x S 1. l0-« S y S 2x10"'. and 0 < z S 10 ^ ^^specbvely 
(Ba, :M''x)F2.aBaX2:yEu.2B. in which M" is at least one element selected from the group consistng of Be. 
Sg C^ Sr zn X is at least one element selected from the group consisting of C 1 . Br and 1; and a^ 

X y and 2 are numbers satisfying the conditions of 0.5 i a S 1.2. 0 S x S 1 . 10-« S y S 2x10 and 0 < 2 i 

Sa?rM"oStS2^iyai.2A. in which M" Is at least one element selected from the group consisting of Be 
mca Sr. Zn and Cd; X is at least one element selected from the group consisting of CZ . Br and I; Ais at 
leSt one element selected from the group consisting of As and SI: and a. x. y and z are numbers satosfying 
the conditions of 0.5 5 a S 1.25. 0 ^ x S 1. 10-« 5 y :£ 2x10-'. and 0 < 2 ^ 5x10-, respectwely: 
M"'OX:xCe. in which M"' is at least one trivalent metal selected from the group consisting P^ ^d Rn. 

. Sm. Eu, Tb. Dy. Ho. Er. Tm. Yb. and Bi; X is at least one element selected from the group consisting of CL 
and Br; and x is a number satisfying the condition of 0 < x < 0.1 ; x , . m« u' 

Ba, .M^L^FX:yEu2*. in which M is at least one alkali metal selected from the group consisUng of U K. 
S iid c"l is at least one trivalent metal selected from the group consisting of Sc. Y. La. Ce. Pr Nd. Pm 
Sm Gd Tb. Dy. Ho. Er. Tm. Yb. Lu. At. Qa. In and Tt; X is at least one halogen fleeted from group 

i consisting of Cl. Br. and I; and x and y are numbers satisfying the conditions of 10"^ S x S 0.5 and 0 < y S 

BaR<-!S^^S*^."in which X is at least one halogen selected from the group consisting of Ct. Br and 1; A is 
at least one fired product of a tetrafluoroboric acid compound: and x and y are numbers satisfying the 
conditions of 10-« S x S 0.1 and 0 < y S 0.1 . respectively: * n, „rt i- a i« 

9 BaFX.xAiyEu^'. in which X is at least one halogen selected from the group consisting of Cl. Br and I. A is 
at least one fired product of a hexafluorc compound selected from the group consisting of monovalent and 
divalent metal salts of hexafluoro silicic acid, hexafluoro titanic acid and hexafluoro zirconic aad; and x and 
y are numbers satisfying the conditons of 10"^ i x S 0.1 and 0 < y 5 0.1 . «^fPfct>vely: 
laFX.xNaX':aEu2*. in which each of X and x' is at least one halogen selected from the group consisting of 

5 Cl Br and I; and x and a are numbers satisfying the conditions of 0 < x S 2 and 0 < a S 0.2. respectively: 
M"FX.xNaX':yEu2*3A. in which M" is at least one alkaline earth metal selected from the group insisting of 
Ba. Sr and Ca; each of X and x' is at least one halogen selected from the group consisting of Cl. Br and I. 
A is at least one transition metal selected from the group consisting of V. Cr. Mn. Fe. Co and Ni; and x. y 
and 2 are numbers satisfying the conditions of 0 < x i 2. 0 < y 5 0.2 and 0 < z £10-2. respectively: 

10 M"FX.aM'x'.bm'"X%.cM'»X-3.xA.-yEu2'. in which M" is at least one alkaline earth metal selected from the 
group consisting of Ba. Sr and Ca; M' is at least one alkali metal selected from the group consisting of U 
Na K. Rb and Cs; m'" is at least one divalent metal selected from the group consisting of Be and Mg; M 
is 'at least one trivalent metal selected from the group consisting of Al. Ga. In and Tl; A is ^lea^^one 
metal oxide: X is at least one hatogen selected from the group consisting of Cl. Br and 1; each of X , x 

55 and X- is at least one halogen selected from the group consisting of F. Cl. Br and : a. b and c are 
numbers satisfying tine conditions of 0 S a S 2. 0 S b S 10"^ OSci 10"^ and a.+b+c a 10-«: and x and y 
are numbers satisfying tine conditions of 0 < x S 0.5 and 0 < y S 0,2. respectively: 
M"X2«aM'^'23cEu2*. In which M" is at least one alkaline earth metal selected from the group consisting of 
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Ba. Sr and Ca; each of X and x' is at least one halogen selected from the group -nsi^^^ of Ct. Br and 1^ 
and X * X': and a and x are numbers satisfying the conditions of 0.1 S a .5 10.0 and 0 < x s u* 

ea. Sr and Oa M' i, al least one ™?^,'*2=1,''°3, / « tea^ono halogw selected torn 

least one halogen selected from the group consisting of CI. Br and l, ana x is a u 

'"""T^rM-X^^aMiw ,oK y-i.at 

bM-x"™^^^^^ onL..! ---/rcrBr^rrr^^^^^ 

least one halogen selected from the group consisting of F. CI. sr ana i. ano o 

K°J?''^M«!c- ^dmy-f'in which M"' is at least one trivalent metal selected from the graup consisting of 
rv:radr Lu= earhr?. X- and X " is J. one ha.^^^^^^ 
F Ct Br and I: and b. c and d are numbers satisfying the conditions of 0 5 b S 2.0, u s c a *:.u ana 

bA fs'aniS one oxide selected from the group consisting of SiO. and P.Os: and b is a 

number ing the condition of 10"* S b i 2x10-' : 

yB in which y is a number satisfying the condition of 2x10 S \^ ^^^^ 

bSiO. in which b is a number satisfying the condition of 0 < b i 3xio ' p ci Br and I- and b is 

bSnX'a. in which X is at least one halogen selected from the group conssting of F. CI. Br and I. and 0 
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c! Brandl:i«lbandca™numbOTsattef»ln91Mcondllloi»(>IO<bS10.0.^ S c S 2x10 , 

S -iicl. x-'l a « leaa, one .alo,.n se*«ted ^ « Tcf "S'id'' 'ci.T<i^ 
IS at le«t one earth elwnenl sel«!tea Iran, the group oons,st.ng ol Sc. Y Oe. '^■^y^im-^iVi 
Ho, Er. Tn,. Yb and Li.: and b and y are numbers saUsfyim) the cond.t»ns d 0 < b S 10.0 and 10 s y s 

' T.'onr^e'itLescrlL sti'mulable phosphors. "'"»*"«foS^^1:: ^oS 

''^Tttie procedure of molding the phosphor layer- forming material into a sheet a ^^^^^^^ 
comprising pt^cles of the above^aescribed stimulable phosphor is employed as the phosphor layer 



" '^"'rCSol; containing stimulable phosphor particles and a binder can -"P'"^^^^^ 



solution 
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binder Is oreferably selected Horn malerteB haying axcelient propertlM such as Wgh disparslbilBy 
o, pESXtnd CSiion in the succeeding s.n,«Jng p^oedure. "'^o^SS 

clSe!i?nyi Sate copolymer; polyurethane cellulose acetate butylate. polyvinyl alcohol and linear 
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oolvester Also employed are proteins such as gelatin, polysaccharides such as dextran and gum arabic. 
' 'Samples oZe^^^^^^^^ employable in me preparation of the dispersion include lower alcoho^J f^f 
methlnoT ethanol. n-propanol and n^Dutanol: chlorinated hydrocarbons such as methylene chlonde and 
SSrchTorS^s: Wtones such as acetone, methyl ethyl ketone and methyl isobutyl ketone: esters of lower 
5 IcoSs wUh lower aliphatic acids such as methyl acetate, ethyl acetate and ■'"t^r. ac tete; e^ers such^^ 
SiSaSe ethylene gly«,l monoethylether and ethylene glycol monoethyl ethen and mnctures of the abov - 

beZn'the binder and the stimulable phosphor in the dispersion Is determined accorcHng to 
the naLe of the phosphor employed or conditions in the molding and smtenng procedures descnbed 
,0 TereSer. Genera?y, th'e ratio tLebetween is within the range of from l : to i : 300 (binder : phosphor. 

'^trrern^'^rcon^^^^ - - -™ " "rrrhyCrS 

therein. Examples of the dispersing agent include phthalic acid, steanc ac.d. capro,c acd and a hydropho- 

,s rS'cS'^hafme phosphor layer-fom^ing material is a powder material, a molding tool is charged 
" with L powder malri^l I mold the material into a sheet. As the molding tool a ^f^^ J 

generally employed. In the case that the phosphor layer-forming material .s a d.spers.on. the JsP«;«°" 
apjned onto an -appropriate substrate (support or false sheet) by the known "^"9 "leU^^^uced into a 
method using a doctor blade to be molded into a sheet. Alternatively, the dispersion .s .nfroduced into a 
20 molding tool and molded into a sheet in the same manner as the case of the powder 

in me course of the molding procedure, the phosphor layer-form.ng matenal may be subjected to a 
compression treatment, especialfy In the case of using the powder materia. ^-P--^ 2^^^^^ ^ 
carried out for instance, by press molding, wherein the forming matenal .s preferably placed unde a 
Assure rlng^g from ixW to 1x10* kgf/cm^. Thus, the resulting phosphor layer is further increased .n the 

2S '«'«*^«^''^"^^;2d product in the form of sheet (Le. molded sheet) prepared as above is then subjected to a 

""^'-^e^'iSg procedure is perfom^ed using a firing furnace such as an electric furnace. Temperature 
and time for the sintering are determined according to the kind of the P»^°^P^°^'^y^-'°;'"'"9 1"**^"^,^^ 
shaoe and the state of the sheet-form molded product and the nature of the employed stimulaWe phosphor. 
Sn molded Sheet is composed of the powder material comprising ^^J^^^^^^ ^^'^^^^^^ 
Sintering temperature is generally in the range of 500 to 1.000. C. preferably .n the range of 700 to 950 a 
The sinlring'^time is preferably in the range of 0.5 to 6 hours. As the ^'"'^""^ ^^f^J^^J^f^^ 
employed an inert atmosphere such as a nrtrogen gas atmosphere and an argon gas J^osphere. or a weak 
reducing atmosphere such as a nitrogen gas atmosphere containing a small amount of hydrogen gas and a 
carbon dioxide atmosphere containing carbon monoxide. ^ , ^i. ^h^^h^r anH tha 

When the molded sheet is composed of the dispersion containing the sftmutebte P^osphor and the 
binder; ft Is preferred that the binder therein is previously vaporized at a- relatively tempef u^^ 
(temperature in the range of 100 to 450* C) in an inert atmosphere such as a '^^^-r^^'^'l'^^, 
40 an 4on gas atmosphere, or an oxidizing atmosphere such as an <«ygen Qas f"! 
SLo^here. SuccesSvely. the phosphor is sintered under the ^'^^^^^''f ^! 
vaporization in the low temperature range, the components other than the ^"'''''^'^ 
bufder are vaporized or carbonized and further extinguish as a carbon diox.de gas Thus, the <^^P°^^^ 
other than the stimulable phosphor can be readily removed from the d.sp^.rs.on. As a resu«. Jf ^^mtered 
45 phosphor layer consisting of the stimulable phosphor is produced. The time required for the low 
temperature vaporization is preferably in the range of 0.5 to 6 hours. ... ^ ^ 

^Jcomp^ssion treatment may be carried out prior to the sintering procedure as descnbed above and 
me treamient can be also performed in the sintering procedure. That is the -molded sh^t may be suitered 
while being compressed. This is particulariy preferred when the molded sheet is made of the powder 

""*?,e phSp^^or'^^yS^p^^ired as above has a relative density of not less man 70 %. The grain boundary 
s-.e^ m'e ?hChoHn me' hosphor layer is preferably in me range of 1 to 100 um. The tWckn^^« me 
phosphor layer varies depending upon me characteristics of an «med radiation .mage storage panei. eto. 
Generany. me mickness mereof is in me range of 20 um to 1 mm. preferably in m rang of 50 to 500 um 
55 The phosphor layer can be also formed utilizing ofter methods such as hot-pressing memod and a 
deposition memod man me above-mentioned sintering memod. ^ ^ . • 

in me radiation image storage panel of me invention, me above-prepared phosphor layer compnsing an 
agglomerate of me stimulable phosphor may furmer contain a polymer material by impregnating the 
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polymer material thereinto. ^ ^ . f,^^^ an the suoport (described hereinatter) via an 

The phosphor layer prepared as above is then fixed on the support ^uo^t. u 

intermediate layer in the form of a strain-reducing layer. „ - ^ examoie by the following 

The radiation image storage panel of the inventon can be prepared, for example, by tne roiio g 

first Diace a strain-reducing layer is fixed on a support using an appropriate adhesive. Then the 
nhn^fSr tever ^P^ed^ iove is separated from the false support, and combined w.th the strain- 

' -^wrnreSJoXrirsrs^^ 

on the support which has been previously provided with the strain-reduang layer to form a phosphor layer 

°" 'tpC'eTmSerialT^y be incorporated into the phosphor layer. Such incorporation may be conducted 
. prior toT formation of t^e phosphor layer on the support or may be conducted after prov.s.on of the 

'''''TZ^S>nZ^^^^^y^^e in the invention can be selected from those employed in the conven- 
tional ad'ogiThic intensifying screens or those employed in the known f ""^I^^^I^^e ^^^^^ 
Samples of the support material include plastic films such as films of , f f^'^f *f 

20 SfyeCene terephthalate. polyamide. polyimide. triacetate and polycartDonate; metal foils 

minur^oTand Sminum alloy foil: metal sheet; ceramic sheet: ordinary papers: baryta p^er: res.n^oa «J 
030^=- p gment papers containing titanium dioxide or the like: and papers sized with polyvmy ateoho^ or 
[S^tike. The suppoS may contain^ light-absori,lng material such as carbon black, or may contain a l>ght- 

. ^^"^srss'fmt^s:,^^^^^^ 

™d JerSr;. Ts^I ~ the panel v.th tempera^re ^^^^^^^-^^^^ 
diffe^ni titween the them^al expansion of the phosphor layer and that of the 

caused by shear produced therebetween. When the strain-reducing layer is mterposed l^een tt^e 
30 phosphor layer and the support, the relationship between the shear and the strain is expressed by the 

following equation (I): 

Xherin t a/ and d means a strain, a difference of the them^al expansion length (degree of shear) and a 
3s ~ ari~;etn:n ^ the difference between the ti^erma, expan^on 

of the "hosphor layer and that of the support is reduced, as thickness of the ^f'':!^'''''''^. ^^^;^"^^ 
riger. However, if the thickness of the strain-reducing layer is too large not «?«^^'f';,*;,*«3^^^ 
reducing layer gives increased weight to the support but also the thickness and f P^^' 

"creasl. resulting in inconvenience in handling of the panel. '^^^X^'^^^f,,'^^,^^ 

40 reducing layer is preferably in the range of 5 to 5.000 itm. more preferably in the range of 10 to 500 urn. 
from the viewpoints of appropriate thickness proportion to other layers. 

AfdesSeJl^ovJ^Sie strain-reducing layer serves to absortD the shear and the strain occurring under 
the tempe'SLre variation and reduce a stress given to the support and the phosphor layer. Further, the 
strain-reducing layer also serves to absorb a strain caused by an external shock. 

^ The relationship between the stress and the strain is expressed by the following equabon (II). . 

wh'erSrr. -rZa G means a stress, a strain and a modulus of rigidity (^so refejed to y "modulus in 
shear" or -modulus of transverse elasticity"), respectively. S Is a constant inherent to matena^s. 

Sin?^ the strain-iBducing layer functions to make a stress smaller even when a large strain is applied to 

50 the fay? *e mSuIus of rigldi^, (G) is required to be small. The modulus of rigidity of the strain-reducing 
CMrpfetoX not mSe Ian 10 kgf/mm^ in consideration of the difference between the therma^ 
expanSon ^ the phosphor layer consisting essentially of an agglomerate of a stimulable phosphor and *at 
or*r^PPorExamptes of materials employable for the strain-reducing layer include natural mbbers and 
sliSeS m?beraTg.. butadiene mbber. isoprene rubber, polychloroprene rubber. S'l'^on^ -^l^^er 

55 ulS^e rubber, butyl rubber, acrylic mbber and nitrile rubbers). Also employable are materials having a 
small modulus of rigidity such as styrene foam and polyethylene foam. 

in tSe Icno^n idiation image storage panel, one or more additional layers are optionally provided 
between the support and the phosphor layer. For instance, a subbing layer or an adhesive layer may be 
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orovided by coating a polymer material such as gelatin over the surface of the support ^f^^^^^^' 
farr side to enhance the adhesion therebetween. A lighl-reflecting layer contaimng a 9ht-reflect,ng 
S^rSi such manlum dicide or a light-absorbing layer containing a ''s;;*-^-:,'''"^ ^^^^^^^^ ^ 
«.rt^n htaclc mav be orovided on the support to improve the sensitivity of the panel and the quality of an 
ma^e (sSSneS^d gS^I^^^^ provided'by the panel. These layers can be also provided on the support 
o7?he pair^ordlng to the invention. Further, these layers may also be prepared to appropnateh. functon 
al me SSn^ducing layer. However, the conventional undercoating layer made oi ^e^^^j'^' 
refliJtinr^yer prepaid by dispersing a light-reflecting material in a resin bmder does not function as the 

-ay. by coa.ng the su.ac^^^^^^^^^ 
ohosphor^er with a solution of a transparent polymer such as a cellulose denvatve (e.g. eel ulose acetate 
o^nifroce luSeTor a synthetic polymer {e.g. polymethylmethacrylate, polyvinyl butyral. polyvmyl formal. 
oolvS.!^ano^^vfnyTacetate. or viny^ chlorid^vinyl acetate copolymer), and drying the coated solution 
^^^ZZT^e T^^^^^ can be'provided on the phosphor layer by beforehand P^P-"9 
C^mTnn r orotecttve film from a plastic sheet made of polyethylene terephthalate. polyethylene, poly- 
iTliSn^ or XaTdetor a transparent glass sheet, followed by placing and fixing it onto the 

Z^ZlST^t^l^ Zropnai^ adhesive agent. Otherwise, ceramics such as SIO,. glasses ajj^ organic 
matSais may be deposiSl or baked on the surface of the phosphor layer to fom, a protective film on the 
phosp?or7ayer The transparent protective film preferably has a thickness within the range of approx. 3 to 

^ Tn example of the present invention and a comparison example are given below, but the examples are 
understood by no means to restrict the invention. 
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Example 1 



Divalent europium activated barium fluorobromide (BaFBrrO.OOIEu^*) phosphor ^^^'^^^^'^J^^lfl 
into a metal mold and compressed to obtain a molded sheet .The compression was done by means of a 
Dress moldinq maching (pressure: lO^ kgf/cm?. temperature: 25 C). ^ . * »^ Tha 

Lbseauently the triolded sheet was placed in a high-temperature electric furnace and sintered. The 
sinte^g wrc^STo^at 750'C for 1.5 hours in a nitrogen gas atmosphere. After sintenr^g.^^^ 
35 s'lnlered prSuct was taken out of the furnace and allowed to stand for cooling, to fom, a phosphor layer 
consistino of only the phosphor ahd having a thickness of approx. 300 um. 

On 2 Iminum plate (support, thickness: 1 mm) was coated a polychloroprene <f^^^^^ 
S ofL I Japan Lid ) to fom, a strain^educing layer also functioning as an adhesive layer (t^'ckness. 100 
urn! modulusTrigidity: 0.5 kgfW) on the support and the above-obtained phosphor layer was fixed onto 

" TXT^SlL,e storage panel (430 mm x 354 mm) of the .invention comprising a support, a 
str^n-reducing layer and a phosphor layer was prepared. 
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Comparison Example 1 
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The orocedures of Example 1 were repeated except for using an epoxy adhesive (Threebond 2082 of 
Threebond Co.. Ltd) instead of polychloroprene. to prepare a radiation image storage P^^» ^nsing a 
suppor?^ adhesive layer {thickness: 100 nm. modulus of rigidity: 100 kgfW) and a phosphor layer. 



Evaluation of Radiation Image Storage Panel 
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Each of the radiation image storage panels obtained in Example 1 f^^^Comparison Example 1^ 
placed under conditions that the temperature varied from 0 to 40 C. and observed on the occurrence of 
cracks of the phosphor layer and the tendency of distortion of the support. 
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The results are set forth in Table 1. temoerature variation was calculated using the 

5 and 6.0x10-5 K. respectively. 

Table 1 
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Crack of 
Phosphor Layer 


Distortion of 
Support 


Stress (kgf/mm2) 


Long 
Direction 


Transverse 
Direction 


Example 1 


not observed 


not observed 


3.1 


2.6 


Com. Ex. 1 


observed 


1 observed 


620 


510 



AS is evident from the results given In Table i. the radiation '-^f^,^^ P!;;:' ^^^^^ 
storage panel of the invention. 
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Claims 

, A radiation image Mcag. paael ccm|»i3ino a support and a pt»8plior lay« provided 
comtH^^t^gSau ot a ^n-ulabl. phoBto. in »hlc« a swm^ng la,« » p-o.«led between 

"" tMSTfrnTSe panei » c.*n»d in Cain. 1. .*««n « ^ i»e, con*«. 
"T^4°;iSrfC"Z?'SS'-as da^ i- aain, ,. ^ ^ >^ oonai«. 

'"'."•s?a^st:ti::^'p2sfr;«..d ,n w.,,* ^ ^ ^« .-.p^ 

""s SSlSiSTllg. a»,age panel as Ci««d « Ciaim <. «h.«in *e sBain-rodudng 13,0, Is r«d » 
6 r ^^tSTsi'.^^ panel as c«™d c«n, wl^ln ^ sWiMedudng nas , 

' "rTi^jr«,raj:'sS^e^trrcS=' ^-eo, 

a sn^ consls«ng of butadiene rubber, ^op«nen*.»,, ^lychloropren. mbb... 

''"TTrs^rs^fs.^"»ssr,s,rrSn'r^n«d..n, 

• 'T'T^.rS."tSS"p»»l as ci*«d in ci^m ,. -wain tr« s«„,«uclng «,er l«s a 

thickness in the range of 5 to 5.000 am. 
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0 Radiation image storage panel. 



® An Improved radiation image storage panel com- 
prising a support and a stimulable phosphor layer is 
disclosed. The stimulable phosphor layer comprises 
an agglomerate of a stimulable phosphor. A strain- 
reducing layer is provided between the phosphor 
layer and the support 
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